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ABSTHACT 
A serum antibody, snecific for tropoelastin was 
developed in rabbits. The tropoelastin antigen was 
extracted from the aortas of swine raised on a copper-
deficient diet. 
The a 111 i n 0 a c i d com 0 0 sit ion and mol e c u 1 a r \'/ e i q.h t 0 f 
the tropoelastin antigen was determined through amino 
acid analysis and disc electrophoresis. Antibodies to 
tropoelastin were obtained by immunizinp rabbits with 
tropoelastin. The presence of anti-tropoelastin antisera 
was determined initially by a screening, serologic ring 
test and further bv immunodiffusion. Seroloqic tests 
were employed to determine the specificity and homogeneity 
of the antibody, after its presence had been established. 
Electroimmunodiffusion, nassive hemeagglutination 
and gel immunodiffusion showed that there was no cross-
reactivity with other connective tissue proteins, 
specifically, qlvcoprotein and tronocollagen. Alpha 
elastin was also tested and showed no cross-reactivity 
with the developed antibody. The results of these tests 
SU0gested the presence of more than one antiqen-antibody 
svstem pt"'(!5ent in the antisera. 
To rrovide additional information on the antiaenic 
comnonents nresent in the antioen, tronoelastin was 
fractionated on a Seohadex G-200 column. Six fractions 
wer2 collected and checked for anti0enic reactivity ~ith 
i v 
the antibody by usc of elcctroimmunodiffusion and 
immunodiffusion. Five of the six fractions exhibited 
antigenicity. By use of these tests it was also determin-
ed that three antigenic components were present in the 
startinq antigen. All three of these components were 
found in each fraction with certain fractions being enrich-
ed in each antinenic component. 
v 
LITERATURE REVIEW 
Due to the difficulty encountered in tryinq to 
solubilize and purify elastic connective tissue, pro-
gress in trying to determine its origin, development, 
physical and chemical properties has been slow and 
comolicated. Horbaczewski (1882) first prepared sol-
ubilized elastin by neptic digest. He observed the 
solubilization of the elastic fibers microscopically. 
The elastic fibers first swelled then became trans-
parent and finally disapoeared. 
1 
In 1951 Adair and his colleagues, without prior 
knowledge of Horbaczewskits work, rediscovered soluble 
elastin by oartial hydrolysis of insoluble elastin 
with boiling oxalic acid. Thev were able to fractionate 
the ~rotein solution into two parts by centrifuging at 
37°C. Viscous drops of protein coalesced to form a 
lower layer of thick liquid and the thinner upper layer 
of supernatant fluid. Refractive index ~easurements of 
these two phases revealed that they were both protein 
solutions of different concentrations. The higher 
molecular weight fraction which separated upon centri-
fuqation at 37°C was called aloha elastin while the 
supernatatlt fluid was termed beta elastin. This nhase 
scnaration of two liouid nrotein solutions was called 
coac2rvation. 
2 
Puttridqe and colleaques (1955) described the dif-
ferent properties of alpha and beta elastin. Thev 
d c: s c rib e c1 t 11 C 1 a r 9 e ill 01 G C U 1 a r \',' e i q h tal ph a e 1 as tin as 
beinq polydisnerse in molecular weight with an avera"e 
molecular weight of 70,000, and having an average of 30 
polyp~ptides linked at t"cgu'lar 'interva'ls \'I'ith desmosine. 
Beta elastin was described as also being polydisperse 
in molecular weiqht with an average molecular weight of 
5,500, with approximately four peptide chains per mole-
cule. 
Further progress toward understanding the develop-
ment of elastic connective tissue was made possible 
throuqh use of the electron microscope. M. D. Haust, et. 
a1., (1965) concluded that the extracellular microfibril 
seen in close association with the fibroblast at the 
ti~e of elastogenesis and forminq integral components 
of clastic tissue, was the common structural denominator 
in elastic tisstle. Similar research has been done by 
\1. H. Fahrenback and his co11eaques, (1966) studying 
elastoqenesis in the ligamentum nuchae of the fetal calf. 
They found that elastogenesis commences with the extra-
eel 1 u 1 a r den 0 sit 'j c n 0 f h (J 1 1 0 I.! ,- a p pea r i n q f i 1 am e n t s, 1 3 0 J\ 
in diameter, showing a bandino pattern consisting of 
alternatino segAents of 50 A and 130 A long. They also 
f 0 u n ct s; Tn '1 '1 ft 1'" f 'j 1 a 11 (2 n t sin the c r u dee x t t' (l C t 0 f the 1 i q am e n t . 
Mature el~5tin formed within these masses of filaments. 
3 
Elastogenesis was accompanied by a hiqh level of cellular 
activity involvinq acanthosomes which they interpreted as 
a mechanism of secreting protein-polysaccharide complexes. 
Ross and Bornstein (1969) obtained a pure preparation 
of elastic fibers from fetal bovine ligamentum nuchae by 
extraction with 5 M quanidine chloride followed by 
digestion with collagenase. They found two morpholog-
ically different constituents, an amorphous component and 
a microfibrilar component. The m;crofibrilar components 
of the elastic fibers were removed by proteolytic enzymes 
or by reduction of the disulfide bonds with dithioerythri-
tol in 5 H guanidine chloride. This microfibular component 
was rich in polar, hydroxy, and sulfur-containing amino 
acids. The amorohous component which was solubilized with-
elastase had the same amino acid composition as that des-
cribed for elastin. Their observations established the 
fact that the microfibrils were composed of protein that 
was neither elastin nor collagen. 
From the work of the above mentioned investigators 
it was firmly established that elastin was not dependent 
on collagen for its development and had a separate precursor. 
A major breakthrouqh carne with the discovery by Smith 
and 11is col1eaques (1968) that a soluble elastin prec~rsor 
COllld be extracted from aortas of piqs raised on a copper-
deficient diet. This protein differed from other soluble 
elastins in that it ~'as not necessary to break neptide bonds 
4 
or to use dcgradative procedures to nrepare it. Smith 
used a mild heat fractionation procedure to separate elast-
in precursor from a mixture of proteins in 1M NaCl at pH 
7.4. Sandberq and colleaques (1969) modified and refined 
Smith's method and this modification resulted in maximum 
solubilization of elastin precursor. They found that 
optimal conditions for extraction were at low pll at 4°C 
with 0.02 M forMate. The heat precipitated protein was 
separated on a \leak cation exchange column into glyco-
proteins, collagen and precursor elastin. They also named 
the elastin precursor tropoelastin. Smith (1970) observed 
that tropoelastin had a composition of non-polar amino 
acids similar to that of insoluble elastin. It showed 
reversible heat precipitation upon warminq and coolin~. 
The rrotein had an absence of desmosines and an increased 
content of lysine. 
In an attempt to find methods of studying elastic 
connective tissue other than chemical means attempts had 
been made to develon antibodies to elastin. Ayer and 
Feldmanis (1958) reported lack of antigenicity of native 
elastin. They used elastin extracted from calf aortas 
wittl formic acid and attempted to immunize ~uinea pi0S 
and rabbits. They were not able to detect antibodie~ in 
th2 animals serUM. Thev were also unable to elicit 
~raft rejection in the animals to aortic qrafts. 
~~alford and colleaques (1959) also attemnted to produce 
5 
anti-elastase and anti-elastin antibodies in chickens. 
The chickens were injected intravenously with 4 mg 
elastase powder suspended in 0.9% NaCl. The injections 
were repeated weekly for a total of three weeks and the 
animals were bled one week after the last injection. 
Potent serum antibodies against elastase were detected by 
the use of the ring test. Antibodies were absorbed with 
the antigen and removed from the solubilized elastin by 
centrifugation, leaving the supernatant fluid and serum. 
This supernatant was then injected into chickens using 
the same immunization schedule as had been used with the 
elastase injections. These injections were continued until 
a total of 32 mg of soluble elastin had been given. The 
animals were bled one week following the last injection. 
The serum was examined for serum antibodies by the ring 
test and the precipitin test. Negative results were obtain-
ed with both of these tests indicating to these workers that 
elastin was not antioenic. 
Marceau (1963) immunized rabbits with a mixture of 
elastase and digested elastin and observed antibody product-
ion usinq nassive cutaneous anaphylaxis in the guinea nig. 
H 0 \'1C~ ve r, i t \'1 a s not de t e r min e d \'1 h e the r the sea n t i bod i e s 
had been made against elastase or aqainst the digestion 
products fran elastin. 
r~obett, et. a1., (1963) first reported antigenicity of 
rI (~ q r (1 de del a s tin • !-I i 9 h mol e c u 1 a r V! e i g h t pep tid e sob t a i ned 
6 
by alcoholic potassium hydroxide digestion of bovine 
aortic elastin were used to immunize rabbits. The anti-
serum obtained from this immunization contained a high 
titer when tested with passive hemagglutation. 
Stein and colleaques (1965) found that antibodies 
could be developed against elastin peptides. These 
antibodies could then be absorbed from the antisera with 
insoluble elastin. Stein also showed that antibodies 
could be developed in humans against elastin peptides. 
Sandberg (1966) using alpha elastin extracted from 
bovine ligamentum nuchae as a antigen, immunized rabbits. 
The result of this primary immunization was a weak pre-
cipitin band in the ring test. Imminodiffusion studies 
with this antisera proved negative. Following secondary 
immunization a stronger rinp test developed but immuno-
diffusion was still unclear. Electrophoresis using large 
amounts of antisera resulted in one precioitin arc. 
Jackson and coworkers (1966) prepared aloha elastin 
from adult bovine ligamentum nuchae by partial hydrolysis 
of purified insoluble elastin with 0.25 M oxalic acid 
followed by desalting on a Dowex Resin column. They 
used a 2% saline solution of this alpha elastin plus 
Freund's adjavant as an antipen. Rabbits were injected 
subcutaneously with 1 ml for five weeks, at the end of 
this time a weak orecinitin reaction was found by use of 
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the rinq test. Further injections were given for a total 
of four weeks, followinq a two month rest with no inject-
ions at all. The secondary injections resulted in a 
weak precipitin band. Two more series of injections were 
done. Maximum precipitation occurred with a concentrat-
ion of 0.25 mq!ml antigen and undiluted rabbit antiserum. 
However, orecinitin reactions did not appear until the 
reaction mixture had been incubated in the cold over-
niqht. Precipitin bands by immunodiffusion were not dis-
tinct. Passive cutaneous anaphylaxis with undiluted 1:10 
antisera was strongly positive using alpha elastin. 
From this evidence these investigators felt that the anti-
qen-antibody complex existed in a soluble state. 
Keller and colleagues (1969) fractionated (on a 
column of DEAE- Sephadex) bovine ligamentum which had 
been solubilized with pancreatic elastase and dialyzed 
against water to remove the small peptides. The res-
ulting fractions, containinq at least 100 residues, were 
used to immunize rahbits. A total of 300 mgs of elastin 
peptide in Freund's complete adjuvant were injected sub-
cutaneouslv once weekly for three consecutive weeks. 
The animals were hled from the ear vein two weeks follow-
ing the last iniection. Precinitin lines developed be-
t" : e C 11 ant i q e nan dan tis era ~'I hen a con c e n t rat ion 0 flO rn f.l 
ant i (1 e n / In 1 (\ n dun cl i 1 ute dan tis e rum \'J e Y' e use d • The 
fraction showinG th~ qrcatest anticenic reaction was one 
8 
of the fractions last eluted from the column. Its amino 
acid analysis showed a great increase in the content of 
polar amino acids over whole elastin. The fraction con-
tainin0 the weakest immunolo9ic reaction had the largest 
amount of desomosine. The authors concluded that the 
elastin peptides were antigenic but, that peptides con-
taining tyrosine were stronger antigens than peptides 
containing desmosines. 
Recently Smith (1970) developed antibodies to tropo-
elastin extracted from the aortas of copper dificient 
swine. Three mgs of troDoelastin plus Fruend's adjav-
ant were emulsified and injected into the hind foot pads 
oft· a b bit s . Aft e r t VI 0 m 0 nth s tim e a n add it; 0 n a 1 t \'J 0 m 9 
ner rabbit was injected intraperitoneally. A third 
booster of three mg per rabbit was given in another two 
months time. The animals were bled from the ear vein 
every two weeks. The ring test was positive and immuno-
diffusion precipitin bands were best demonstrated when 
a concentration of 1 mg antigen/ml was used. By immuno-
electrophoresis a sinqle precipitin arc was seen. The 
antisera, however, showed cross reactivity with glvco-
proteins sucaesting contanination of the original 
antiqen. 
Since ~ pure homolo0ouS antibody had not been de-
veloped it is pertinent to try to develope such an 
antiboc1,'l for' fu,"the',-' investiqat;on of tr'opoelastin. 
9 
The results of that investigation are nrescnted in the 
followinq study. 
10 
ANTIGENICITY OF TROPOELASTIN 
Investiaations of the structure of elastin have been 
greatly hindered because of its extreme insolubility. 
Significant progress in the study of this protein came 
with the isolation of a soluble elastin-like protein 
from copper-deficient swine (Sandberg et. al., 1969). 
Since the amino acid composition of this soluble pro-
tein resembled that of insoluble elastin, except for the 
hi~h content of lysine residues and absence of any 
crosslinks, it was thought to be the elastin precursor. 
This protein has been subsequently referred to as tropo-
elastin. 
Robert et. al., (1963) reported that antibodies 
could be developed aqainst mature elastin t which had 
first been solubilized throu9h chemical deqradation. 
Later S~ith (1970) found that an antibody could also 
he developed to the elastin precursor, tropoelastin. 
It was the aim of the present investigation to 
further study the immunological properties of tropo-
elastin and to estubli5h a homolo0ouS antibody system 
for the protein. 
MATERI S AND ME ODS 
Anti en 
Crude tropoelastin, used as the antiqen in this 
stu d'y, \// (l S pre p a )' (: d ace 0 r din q to San d b e r q e t. a 1 .:. (1 96 9 ) · 
1 1 
Amino Acid Analyses 
Amino acid analyses were performed on a Beckman model 
121 Automatic Amino Acid Analyzer, emoloyin9 a single 
column system of Durrum OC-1A resin (column dimensions 
were 58 x 0.9 em). The fractions were hydrolyzed in con-
stant-boiling hydrochloric acid (6 N) in sealed, evacuated 
tub e $ for.2 0 h 0 U r sat 1 1 00 C • 
Disc Electrophoresis 
Whole and fractionated tropoelastin were examined for 
molecular weight distributions by acrylamide gel electro-
phoresis. Briefly, 1 mg of each protein was dissolved in 
0.5 ml of 0.05 M phosphate buffer, pH 7.1, and its tyr-
osines were iodinated with125 I according to the method of 
McConahey and Dixon (1966). 
The protein was then dialyzed for sixteen hours against 
0.02 M phosphate (pH 7.1). denatured in boiling water for 
five minutes, and 75vl were layered on 20 cm acry1amide 
gels containinq 0.1% SOS (Shapiro eta a1., 1967). 
Tritiated myoglobin and albumin (Sigma), were used as 
~arkcrs. Electrophoresis was carried out in a 0.05 M 
ohosphate buffer containin9 0.1% SOS, pH 7.0, at 4 mA/~el, 
for 18 hours. The qels were then sliced into 2 mm 
slices and radioactivity content was determined on a 
Baird-.1\tomic I\ccessor~/. neta-countinq of the tritiated 
m Zl r' k e '(' n r oL.: ins \"! a s performed after sol u b; 1 ; z i n q the 
12 
q e 1 s ; n 1'l C S sol u 11 -1 1 i z e r (!\ fit e )'" s ham / Sea r 1 e ) . t·~ ole c u 1 a r 
weiahts were calculated by measuring the distance of 
125I-protein mi~ration relative to the tritiated marker 
proteins of known molecular weiqht. 
Detection Of Antibodv 
Rin 
The rin0 test, employed for the nonsoecific detect-
ion of antibody, VIas performed accordinn to Humphrey and 
White (1970). Generally, 60~1 of the test serum in quest-
ion are out into a narrow test tube (0.5 x 5 em), and 60~1 
of the antiqen {dissolved in phosohate buffered saline 
(500~g/ml), is added. The suspension is carefully layered 
on top of the serum so that a distinct interface is formed 
between the serum and the antigen. This is allowed to stand 
for approximately one hour at 4°C and is then visually 
checked for opacity at the interface. The presence 
of a precioitin line is an indication that antibody is 
r res e n t . H 0 \./ eve r, ; t ; s not ani n d; cat; 0 n 0 f h 0 \l' S pee; f; c 
the antibody is for the antiqen nor does it pive an 
accurate indication of how manv different antibody systems 
arc present,Humphry and Hhite (1970). 
Immunodiffusion was essentially performed accordin9 
tot h e 0 c h t e r 1 (} n ,v met hod VI i t h s 1 i Q h t mod; fie a t ion • B r -i e f 1 V , 
a 7 c m 1 (') n q F1 i c too s cop e s 1 i d 2 ~ '/ a s em p loy e d for the d iff u s ion 
p 1 ate C\ n d the a q ::U'" fJ e 1 '/! a 5 Jl rep are din h arb 'j tal b u f f e 't' 
13 
(ionic strenqth 0.08, pH 8.2). Wells were cut in the 
aqar usinq a suction needle to asparate the agar from 
the wells. A central well was first cut, and then peri-
pheral wells at varying distances from the central well 
in a rosette pattern. The central well was filled with 
antigen at a concentr~t;on of 500~g/ml and antiserum was 
added to the surroundin9 peripheral wells. The slides 
were placed in a humidity chamber overnight at 4°C to 
allow diffusion to take place. They were washed in 
physiological saline in the cold overnight to remove any 
non precipitated material. After air drying, the slides 
were stained with Amido Black dye (Humphry and White, 
1970). 
A second immunodiffusion technique was employed 
which differs only slightly from the above method. A 
rosette pattern was again cut in the agar gel layer, but 
the peripheral wells were kept at a constant distance 
(0.5 em), from the central well. The central well was 
filled with antisera and the neripherial wells were 
filled with the protein solution to be tested. After 
diffusion and washing the slide was dried at 56°C. 
Controls, (oorcine alvcoorotein, tropocollagen, alpha 
elastin and phosphate buffered saline), were the same 
for both test methods. 
Pass'ive Hemeaolutination 
.. --- ..... -- .. --------------.. "--,-~---,-- ........... 
Passive hemeaoqlutination was performed accordinq 
14 
the method of Stavitsky (1954). 
Electroimmunodiffusion 
A modification of the method of Tourtel1otte l s 
electro;mmunodiffus;on, (Tourte110tte, et. al., 1971) 
was performed. 0.5 grams of agarose and 0.5 grams of 
agar (Sigma), were mixed in 100 ml of barbital buffer 
(pH 8.3) and heated until boiling. When the mixture 
was completely clear it was cooled to 36°C and 0.75 m1 
antibody was added (as determined by the high titer 
antibody screen, Tourte11otte, et. a1.,1970). The 
antibody containin9 mixture was then poured onto an 
8.2 x 10.1 cm qlass olate so that a layer of approxi-
mately 2.5 mm thickness coated the plate. It was then 
cooled for 20 minutes at 4°C. Nineteen wells of 2.5 
mm in diameter were punched in the aqar in a straight 
line down the middle of the slide. The wells were 
then filled with the protein fractions to be tested in 
concentrations of 0.1 mq/ml, 0.2 mg/ml, 0.3 mg/m1, 
0.6 mg/m1, and 1 mg/m1, in phosphate buffered saline 
at pH of 7.4. The n1ate was then placed in a Gelman 
Electrophoresis chamber and 23 rnA current was delivered 
to the plate for 4 hours. 
EXPERIMENTPTION ANn RESULTS 
.A_!l·UJ1~..!l 
Aooroximately 300 mo of the crude tropoe1astin 
n rep a rat ion (s e e r ~ ate r -j a 1 san dr·, e tho d s ) ') "If e i· e c h r 0 In a to -
qranhed on a 5 x 70 em column of Senhadex G-100 (from 
Pharmacia) in 0.2 M quanadine Chloride, buffered to 
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of! 6.5 with ammonium formate. The column \'1as run up\l!ard 
at 40 ml/hr using a peristaltic pump to maintain a 
constant flow rate. The effluent was monitored at 280 nm~ 
and 5 minute fractions were collected. The crude protein 
separated into three components: a major peak which 
eluted with the void volume, a long trailing edge which 
showed little absorbance at 280 nm~ and a third peak 
retained slightly on the column. The three peaks were 
pooled and analyzed for amino acid compositions. On 
the basis of amino acid composition, the first peak was 
selected as tropoelastin antiqen to be used for the 
present study. Its amino acid composition is given in 
Table 1. 50S disc electrophoresis of the purified trooo-
elastin showed heterogeneity of molecular sizes~ ranging 
in molecular weight from 30,000 to over 90,000. 
J\'lt i body 
In order to increase the antigenicity of tropoelastin~ 
the protein was complexed with complete Freund's adjuvant. 
Tropoelastin was dissolved in phosphate buffered saline 
oH 7. l1, at a concentration of 4 mq/ml~ and an equilvalent 
amount of comolete Freund's adjuvant was added forminq 
a 1:1 (v/v) ratio of dissolved nrotein to complete 
Fr"eund's adjuvant. The t\'10 \'lere mixed until an emulsion 
\'/i)S fOi"med. f({J.bb-its \"eiqhin0 six pounds Nere injected 
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subcutaneously and in multiple sites on the toe pads on 
each hind foot with the tropoelastin-cornplete Freund's 
adjuvant complex. The dosaqe was 1 ml of protein-
Freund's adjuvant mixture (2 mg tropoelastin/ml), for 
each rabbit. 
Thirty days following the initial injection, 2 cc 
of blood were taken from the ear vein of each rabbit. 
The blood was centrifuged, serum collected and tested 
for the presence of serum antibody by use of the rinq 
test and immunodiffusion. Since both of these tests 
as well as control tests with normal rabbit serum, 
porcine glycoprotein, tropocollagen and physiological 
saline, were negative after the first injection, the 
animals were boosted intraperitoneally with an additional 
2 mg of tropoelastin-complete Freund1s adjuvant complex. 
Two weeks later, 2 cc of blood were again taken from the 
ear vein and the two screenin9 tests run. The ring 
test was positive but immunodiffusion was still ne~ative. 
The same tests were run after another weeks time. In 
this series of tests the ring test was strongly positive 
and immunodiffusion was also positive, all of the controls 
mentioned above remained neaative. The rabbits were 
then bled out completely. 
[stabl P ritv of Antibod 
In a olastic hemea~qlutination tray 25ul of phos-
D h :l, t e b u f fer e d sal i n e ':1 a s d roo 0 e din toe a c h we 1 1 a c r 0 S s 
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the row. A 1:10 antiserum dilution was added to the 
first well and serial dilutions were carried through 11 
wells with a Tatatsky 1000 (delivering 25~1). To these 
wells one drop (25~1) of AgTSrbc (antigen tanned sheep 
red blood cells) was added to each well. Results, con-
trols and interpretation of this test ;s given in 
Table 2. 
Since the G-100 purified tropoelastin exhibited so~e 
heterogenity of molecular weight it was decided to 
further fractionate the antigenic protein on a Sephadex 
G-200 column (column dimensions were 100 x 3 cm), in 
guanadine chlordie buffer pH 7.0. The optical density 
of the effluent was monitored at 280 nm on a LKB Unicord 
Absorptionmeter. The resultinq elution pattern is ~iven 
in Figure 2. Six fractions, whose aMino acid composition 
is qiven in Table 1, were tested for the presence of 
antipenic determinants. 
Electroimmunodiffusion was performed with both the 
tronoelastin antiqen and the six isolated fractions 
described above (see Figure 1). The antigen and tropo-
elastin fraction solutions migrated through the gel 
toward the cathode and comolexed with the antibody in 
the Gel forming an opaque precioitate. As the precioi-
tate continued to form it took on an elliotical shape. 
Porcine tronocollagen~ qlycoprotein, phVsioloqical 
saline and aloha elastin were used as control antiaens. 
After 4 hours in the chamber the slide was removed 
and stained. The developed slide ;s shown in Figure 
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1. The characteristics of the precipitate (the distance 
the precipitate moved from the well and the intensity 
of the precipitin line), seemed to depend not only on 
the concentration of the protein but also upon which 
fraction of tropoe1astin was being tested. The control 
antigens were all negative. Since whole tropoe1astin 
was used as the original antigen all of the fractionated 
tropoelastin samples were compared to its reaction with 
the antibody, (see Figure 1). Fractions I-V contained 
antigenic determinants, but the VI fraction gave no 
reaction. There were definite variations in the immuno-
diffusion patterns. 
Immunodiffusion was performed with the antibody and 
fractions I-VI. As was also shown with electroimmuno-
diffusion. Fractions I-V gave an immunologic reaction 
(see Figure 3), but Fraction VI gave no reaction. It 
was also observed that Fractions II, III and IV showed 
faint but definite separation into two bands indicating 
the oresence of at least two different antigenic components 
in the oriqinal antiqen (see Fi~ure 4). There was also 
a f n ; n t r; n gar 0 U n d the c e n t r a 1 ant i bod y \oJ ell VI h ; c h \·r'a s 
initifllly interpreted as beinq an artifact (see Figure 
5 ) . 
In order to try to enlarqe the distance between the 
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two antigenic components within the gel, so that they 
could be better observed, the antibody containing well 
was increased six-fold and 30~1 of antisera were placed 
into this well instead of the previous 5~1. This increase 
in antibody concentration did not allow any further 
separation of the two different antigenic components 
within the gel but it did show that the faint line 
which had been observed near the central well and which 
had been interpreted as an artifact was really the 
presence of a third antigen antibody system. This was 
determined because there was a definite variation in 
intensity and distance of this third anti~enic component 
and the other antigenic fractions. The third antigenic 
component was apparent in the starting substance, and 
in Fraction 1. It was less apparent in Fractions II 
and III and almost nonexistent in Fraction IV. It 
was most clearly seen and also most concentrated in 
Fraction V (see Figure 6). 
DIS 
Evidence has been presented for the development of 
an antibody specific for tropoelastin. This antibody 
5 hO\,I S : 
1) No crossreaction with other connective tissue 
Drot~ins namely troDocollaqen and glycoorotein. Alpha 
elastin also showed no antiaenic reaction to the antibody_ 
2) Immunodiffusion and electroimmunodiffusion of 
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initial troooelastin and the antibody sugqested the presence 
of at least two different antigen-antibody systems. 
In an attempt to seoarate the two or more antigenic 
components, troooelastin was fractionated on a Sephadex 
G-200 column. Although the chromatography resulted in 
poor separation of components, fractions enriched in 
different molecular species were isolated. 
Fractions I-V were found to exhibit some antigenic 
reactivity with the antibody. Specifically Fraction I, 
shown to be th~ heaviest fraction by gel filtration and 
disc electrophoresis, revealed a dense, fuzzy band which 
would not seoarate into two distinct bands on immuno-
diffusion. The optimal concentration for immunodiffusion 
was found to be 1 mg/ml. 
Fraction II exhibited two poorly separated bands, 
with the inner band being slightly stronger. The optimal 
concentration for separation of the two bands was found 
to be 0.6 m9/m1. 
Fraction III gave the most distinct separation of 
any of the fractions with the outer band (i.e. the one 
closest to the peripheral antigen containing well) appear-
in9 to be somewhat stronger. 0.6 mg/ml was the concen-
tration found to give the best separation. 
Fraction IV a0ain showed two bands with the outer 
band beinn stronaer. 
Fraction V Gave an immunolonic reaction when a 
concentration of 1 mg/ml was used. This immunologic 
response suggests that this fraction, judged as an 
impurity in the original protein antigen by amino 
acid analysis (see Table I), may have elicted a dis-
tinct antigenic response. 
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The third antigenic component which was clearly seen 
only when the antibody concentration was greatly increased 
(six-fold) over the antigen concentration, (indicating 
that this component was only weakly antigenic) was most 
concentrated in Fraction V. Since Fraction V contains 
an enrichment in an impurity or impurities, it is felt 
that the third antiqenic component is also a result of 
this imourity or impurities rather than a specific response 
for tropoelastin. 
Fraction VI gave no immunologic reaction with the 
antihody. 
In attemptin~ to locate the specific tropoelastin 
fractions responsible for the antigenic specificity of 
the original tropoelastin antigen, it was found that at 
least three antigenic components were present in the 
starting material and that all three of these components 
were renresented to some extent in each antigenic fraction 
separated on Sephadex G-200 column. Since separation 
of the Durified tropoelastin, on the G-200 column, was 
poor, overlao of the fractions were expected. 
It aooears tflat two of the antigenic components are 
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TABLE I 
AMINO ACID COMPOSITIONS OF WHOLE AND FRACTIONATED PORCINE TROPOELASTIN 
IN RESIDUES /1000 
G-l00 G-200 FRACTIONS OF PURIFIED TROPOELASTIN 
PUR I F I EO 
CRUDE WHOLE 2 3 4 5 6 TROPOE .* TROPOE .* 
LYS 46.8 48.6 44.3 43.0 47.5 42.5 36.4 
HIS 4.5 0.2 3.6 
ARC; 7.4 4.1 6.9 5.2 4.1 It.3 4.9 
OH-PRO 7.0 6.4 5.5 8.5 7.6 8.6 
ASP 1 2.6 3.2 5.5 3.8 2.9 2.8 19.9 
THR 14.5 12.3 13 .8 13.2 12.9 12.4 14.3 
.....J 
SER 13.8 9.1 16.6 9.9 9.4 10.1 18.5 <l: 
-
GLU 21 .3 1 5.5 19.4 16.6 16.4 15.2 30.7 0:: LJ.J 
I-
PRO 106. 1t 108.6 112 114.5 109.2 115 114 <l: J.: 
GLY 306.0 323.0 307 285 30I~ 312 28S I-
ALA 218.9 231 .0 231 230 
z 
247 250 227 LJ.J 
-
VAL 121.0 129.0 131.4 163 133 126 118 u 
-li.. 
t-1ET 1.5 0.1 li.. ::> 
I LE 17.7 17.3 16.6 17 17.6 12.6 16.4 V'l :z 
LEU 55.3 48.6 49.8 Lt8.7 46.4 41. 7 69.1 
TYR 15.5 13.2 9.7 11 .8 11.7 14.0 7.8 
PHE 30.0 29.5 30.4 29.9 28.2 26.5 37.8 
APPROX I MiHE DISPERSED VERY 
MOLECULAR WEIGHT 30,000 D1SPD. PREDOMINATELY 
BY DISC ELECTRO- to 70,000 
PHORESIS 90,000 to 





RO~ 1:10 1:20 1:40 1:80 1:160 
1 ++ ++ ++ ++ ++ 
2 + + + + + 




1:320 1:640 1:1280 1:2560 1:10240 Level 
++ ++ ++ ++ ++ 50 lJg/ml 
+ + + :!: 5 ll,g/ml 








6 SRBC + Sa li ne 
No Tannic 
Acid 
7 SRBC + 
1:10 Serum 
RO\';S 1,2,3---1:20,000 tannic acid at antigen levels as indicated + antiserum. 
RO~~ 4 ---CONTROL, ~:o antigen, tanned sheep red blood cells + 1: 10 serum. 
ROW 5---CONTROL, Tanned sheep red blood cells + saline (tannic acid concentration 
1:20,000) • 
RO~ 6---CONTROL, Sheep red blood cells + saline, no tannic acid. 
RO~ 7---CONTROL, Sheep red blood cells + 1:10 serum. 
Patterns formed by the cells in the hemeagglutination tray were determined visually 
and interpreted according to a specific definition: 1) ++ a very diffuse film of 
agglutinated cells covering the bottom of the well, with rough edges of the filn. 
2) + same definition as I except that the fi1n of agglutinated cells is not so 
diffuse. 3) ± a diffuse film surrounded by a ring of nonagglutinated cells. 
4) - a round button of cells in the bottom of the well. 
'* Controls which were negative in the first well were not continued across 
the TOW • 
FIGURE 1. Electroimmunodiffusion with whole tropoelastin and tropoe1astin fractions I-II (A) 
and tropoelastin fractions III-V (B). Whole tronoe1astin and tropoe1astin 
fractions I-V were each tested in concentrations of .2 mg/ml, .4 mg/ml t .6 mg/ml, 
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FIGURE 2. Elution profile of the antigenic, tropoelastin protein fractionated on a 
Sephadex G-200 column. 
N 
0'1 
FIGURE 3. Immunodiffusion of tropoelastin fractions I-V. 
Fraction VI is not shown since it gave no 
immunologic reaction. Antibody is located in 
the central well ~"ith tropoelastin fractions 





FIG URE 4. Immunodiffusion of antibody and tropoelastin fractions I-V. Arrows indicate the 
positions of the two different antigenic precepitin bands. N 
co 
FIGURE 5. Immunodiffusion plate showing a faint ring around the 







FI GU RE 6. Immu nodi f fusion in which the central antibody well 
has been enlarged and antibody concentration increased. 
The third anti genic component is shown to be most 
concentrated in tropoelastin fraction V. 
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